This equipment grant supported the design and construction of a subsonic variable speed wind tunnel for the study of plasma based methods for the control of dynamic stall for helicopter rotor blades. The tunnel has a 3D positioning system and servomotor mounted below the test section connected to the model through a 6-component transducer. This control system allows complete synchronization of all events: dynamic pitching frequency and pitching angle, free stream speed, actuator's timing, and all 6-component forces measurements. The wind tunnel is fitted with large windows for extended optical access to permit various non intrusive and minimally intrusive 
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The public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. The number of undergraduates funded by this agreement who graduated during this period with a degree in science, mathematics, engineering, or technology fields: 
PROGRAM RESULTS:
Princeton University has built a new facility for experimental investigation of dynamic stall in a wide range of Mach numbers by plasma actuators. This facility is based on the Subsonic Variable Speed Plasma (SVSP) blow-down wind tunnel. Support for the instrumentation and modification of this facility has been provided by ARO DURIP funds.
Wind Tunnel
This is a high speed, low turbulence wind tunnel facility that has been made available as a dedicated facility and is being modified for plasma related experiments (Figure 1 ). 
Pitching mechanism
A new pitching mechanism consists of a direct drive servomotor, equipped with 6-component bridge sensor system. The servomotor is controlled by National Instruments cRIO system together with all other elements of the experiment -including high-voltage generators and wind tunnel velocity. This system allows complete synchronization of all events: pitching angle, free stream speed, actuator's timing, and all 6-component forces measurements using ATI-IA DAQ F/T transducers with variable calibrations. The calibration range is from 32 to 660 N full-scale for forces and from 2.5 to 60 Nm for torque. The direct drive servomotor by Kollmorgen has a peak torque of 160 Nm and maximal speed of 250 rpm (Figure 4) . Direct control through
EtherCAT NI interface from cRIO control module is utilizing LabView SoftMotion feature, which allows programming of all types of periodical motions -including non-harmonic modes.
The wind tunnel speed is controlled by electromechanical actuator and could be synchronized with the model motion in the test section and plasma actuators using NI controller. 
High-voltage power sources
The experimental program with high-voltage plasma generation requires high-voltage power sources. We will use our FID pulser (4-channels, maximal voltage 35 kV, frequency 30 kHz, pulse length 15 ns, interchannel jitter less than 100 ps) for nanosecond excitation of the gas. This pulser is externally controlled by BNC Model 575 8-challel synchro-source ( Figure 5 ).
Other higher repetition rate pulsers are also available in our laboratory and can be synchronized for the control of shock coalescence. For slow AC actuation and bias our TREK 40 kV amplifier is used together with a Tek AFG3052 waveform generator. AFOSR DURIP funding has provided $670,000 for a new, transportable 1 kHz, femtosecond laser and time gated, intensified camera system that will be used in conjunction with this facility to follow the motion of the air at imaging rates of up to one Megahertz by Femtosecond Laser Electronic Excitation Tagging (FLEET). Figure 7 shows the laser on the transportable optical table. 
